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TOLL ENRICHMENT URANIUM HEXAFLUORIDE:
NATURAL AND REACTOR RETURN FEED ANALYSES
__ AT ORGDP FOR CY 1982, .
INCLUDING SUMMARIES FOR CYS 1969 -1982

INTRODUCTION

‘The attached tables ‘are summaries of the results uf analyses per-—
formed at the Oak Ridge Gaseous Diffusion Plant (ORGDP) for defining
adherence to Toll Enrichment and program feed: specifications* for calen-
dar year (CY) 1982 and includes summaries for CY 1969 through CY 1982.
Impurity specification results for CY 1969 through CY 1973 are included
herein and for CY 1974 through CY 1980 are included in K/TL/AT-58, Rev.
1. Addendum 1 contains like data for CY 1981. Also included are the
results of analyses for metallic impurities, and for comparison, ORGDP
product, for CY 1982. ' Such information can be useful for (1) reviewing
vendor specification adherence, (2) specification review studies, and -
(3) establishing areas requiring special attenticn.

' Sampling and analyses schedules have been revised since ‘the incep-
tion of the Toll Enrichment’ program to reflect changed gaseous diffusion
- plant operating conditions’ and vendor experience in complying with spe-~
cifications.’ All cylinders of ‘reactor return uranium hexafluoride were
sampled and anlyzed for full specifications.' Cylinders of natural feed"
" were sampled and analyzed prior to October 1979 as follows."l .

I

1969 - October 19797

A.. Liquid sampled all cylinders for U and. 2350 :
- B. Liquid sampled 107 for full specification with a minimum of one.
' cylinder per month per vendor.,- . SR . .

'”'Note;_}ﬂ] 1976 - 1978.. ‘
' . Excluded all thin—wall cylinders from sampling program
(this’ only affected Allied) o

.- B P

December 1978 - April 1979

A. Liquid sampled 20% for U and 235U with a minimum of one cylinder per
~month. (Thin-wall cylinders were folded into the 80% not sampled.)
B. Same as above for full specifications. CL

May 1979 - September 1979 :
* - Aand B above were the same for customer—owned cylinders.
*  10% of Allied fillled DOE-owned ‘thin-wall cylinders for U, 235y, and

full specifications.
. 100%Z of Kerr-McGee filled DOE-owned thin—wall cylinders for U, 2350

and full specifications.

*Federal Register Notices 32FR 16289-16291, November 29, 1967; 34FR
14039, September 4, 1969; 36FR 4563, March 9, 1971; and 36FR 11877-
11878, June 22, 1971.
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Since October 1979, the following schedule applies:

'Vti . % Natural Feed! .’ Other

C Kerr—-McGee
Allied Chemical - Eldorado

BNFL . ... Comhurex Depleted, Enriched,
‘ (United Kingdom) (French) Reactor Returns
Sample rate Coadlensn oot 0% - L L 1009 . 100%
Analysis required’”. o A o : v
Full specification~® il 50%“ R 10%2 100%*
Modified specification®  :: spz.- . 90% R

T Does not include radiochemical analysis._fs
¥ Includes U, 235U, TNV, Mo, and Cr. .~ .
* Depends on the past history of enriched feeds,

e

r"'*“ﬂ T e

The analfsis schedule for'reactor return feed per vendor was changed
1n July 1982 to analyzing each sample for U, 232U 233U 231+U 235y
36y, TNV, and Mb, one of each 10 samples or one per month when

¥

”'available for B,. Si and hydrocarbons, and a composite of ten samples or
of available samples received Af - less than 10 for the remaining specifi-

"\.cation analyses. 'l‘he latter composition is accomplished using weighted
frportions of solutions generated per_Table 1. .

Table 1 is a subsample flow diagram representing the number of :
samples obtained from the ‘1iquid UFg contained in any one sample
cylinder. The table represents full specification analyses which are
obtained on all feed material other than natural feed.: Natural feed
UFg is analyzed for all specifications indicated in Table 1 except the
radiochemical measurements and minor uranium isotopes. Modifled spec-—
ifications for Cr and Mo are performed ‘on subsamples from natural feed
obtained in a single fluorothenme tube.

Table 2 is a summary of ,the feed specifications.' Included are the
sample property analyzed) the_specification lenel, units of results and
the basis for ché“aﬁiié:“iﬁé analytical TECHMS procedure number, and a
general description of the method.

Table 3 is8 a tabulation of the number of cylinders received from

‘each natural and reactor ‘return’ vendor for CYs 1969-1982,

" The average’ purity ‘and 2357 of the UFg for natural and reactor

return feed by individual vendor by month are given In Table 4 for-

CY 1982. Included in the table are the total number of cylinders ana—
lyzed by ORGDP from each vendor.

Table 5. 18 a tabulation of those results observed out—of—specifica—
tion for the periods CY¥s- 1969-1975, CY¥s 1976*1982, and CY 1982,

'-1

o
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Toll Enrichment feed specifications including

Table 2,
|+ procedure numbers and methods
‘Specification )
Limite - C Proced :

Property Minimum = ¥ . Unit Bagis Number Method Description{Z)
Urenium Hexafluoride 99.5 :» ~» Percent Weight - Calculation
Uranium ’ - = -1 Parcent Weight 1800 Gravimetric

- Haximum | ' .. Measured ) TEMP: Thermocouple
Cylinder vapor pressure at 75 ' _peia . on ship- -
200°F . L ping cyl- PRES: Transmitter
- - Ander
Rydrocarbons, chlotocarbons,r . R
partially substituted P 0.01 Percent = mole . 2106 Gas MS
halohydrocarbons b : R : ' s
Antimony Co 1 U 1001 CD/ES
Bromine canma B u 1808 Polarographic
Chlorine : ! 100 U 1802 Colorimetric
Niobium EIEE A | : ppm . v 1009 CUP/ES
Phosphorus o : v 1001 CD/ES
Rutheniuvm u - 1014 ZR/ES
Silicon o 1006 CD/ES
Tantalum R o, 1009 cUp/ES P
Titanium SR |1 1009 CUP/ES
Elements forming = -
nonvolatile fluorides. 1042 CD/ES
Chromfum - . . - 1005 Atomlc Absorption
Molybdenum’ 1824 Colotimetric
Tungsten 1009 CUP/ES
Vanadium : 1009 . - CUP/ES
Uranium—-233 R Sk 2113, Thermal Ionization MS
Uranfum-232 R R SN B 1609 “Radiochemical
Boron equivalent ecross section: 2006 Calculation
oo : 5. ¥ 1013/1006 by, Gd, Sm, Th: FP/ES .
g O B: CD/ES -

Fission product gamma - - 9., 20 ' " parcent of Aged 1608 . Radiochemical
Fisalon product beta 10 /¢ Ratural U 1608 Radiochemlcal
Transuranic alpha 1500 . dfmfg - O e 1606/1607  Np/Pu Radiochemical
Uranian-234 <. e =00 e Percent.. Weight 2114 Thermal Tonization M$
Uraniun—235 . 0.7103 ‘' Percent, Weight 2118 Relative UFg Gas MS
Uranium-236 SRl i Gt e¥e Tt Percent,  Welght 2114 Thermal Ionization MS
Technetfum Ly 7w WL ppmacioe W 1610 Radiochemical
(1) TECHMS Analytical Procedure Numhara-- :;‘ s,

(2} CUP/ES: Cupferrom Extractfon and Emiaéioﬁ Spectroscupy

CD/ES: Carrier Distillation and Emission Spectroscopy
- FP/ES: Fluoride Precipitation and Emisédion Spectroscopy
ZR/ES: Zinc Reduction and Emission Spectroscopy

M5: Mass Spectrometry‘“
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Table 5. Summary of out—bf-spéciﬁi@ation resu1ts for CY¥s 1969-1982

Cylinders with UF g .mot within specifications

""*"i'“"'LA”'"““f“i’”T’ T 1969-1975 - T 19761982

Presented in Table 6 are those specification ptoperties which were
observed to be present in Toll Enrichment feed during CY 1982, Both
natural and reactor return feed by individual vendor are included, as
is also ORGDP product for comparison. Specifications were exceeded by

' Eldorado for Mo and Cl and by France (Cogema) and Kerr-McGee for Mo.

_ Presented in Table 7 are the nonvolatile metallic fluorides as

détermined by carrier distillation/emission spectroscopy (Quantometer)

which were observed in natural, reactor return, and in ORGDP product.
The common elements cbserved {Cu, Fe, and Ni) are expected due to
UFg contact with materials used during shipping, sampling, and sub—

sampling.‘ S e -

1982
ST Cylinder . : Cylinder : . '
Natural Feed Pressure Cr Ti 2350 Pressure Cl Mo Ti ™™ 235y ¢l Mo
__Allied Chemical - 1 00 O_. 0 000 .0 0 O
. Brirish (BNFL) 12 0 1. 0 0 100 0 0 00
" Eldorado Nuclear : 2 0 0 0 1 24, 0 O 0 115
French (Comhurex) 5 .8 0 8 -0 1 0.0 0 4 0 0
Kerr-McGee 2 5 0. 5 1 0 3 1°1..1 0 2
Réactbr Return Feed - a H-ﬂ Y Mo
' French (Cogema) 6 © 1 1 3 0 040 0.0 0 4
SUMMARY
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Table 6. Specification 1mp§ritiés qbgefved in cyY 1982(1)

Natural Feed - -  BEQ(2) e1. Cr- Mo st 11 Twv(3) 'y 232 4 g o

Allfed Chemical. . x.. x - .. % . x . | 7

British (BNFL)szztmvﬁ x‘,; X x X [analyses for

Eldorade Nuclear~ x-% (1) “ I (15) = % x x - 23y o 8,

French (Comhurex)™ " x T T T x x " and Y are not

Kerr-McGee - . x - x (2) X X X performed for

S e e : o _ mnatural feed]

Reactor Returns = ? ‘ i . ; :i',

French (Cogema) X 5y = x X x x x
ORGDP Product X x. Ty TV T X Y % ox

’ u R . < . i : B b

(I)INuﬁBé£§ iﬁmﬁé;entheggnére the number of results out of épééi%ication.
(2) Boron equivalent cross-section (BEQ). ‘
{(3) Total nonvolatile fluorides (TINV)

T yaane : o

Table 7. Nonvolatile fluorides observed in CY 1982

L e e e A g, B T et e a5 el

Natural Feed '’ natiub br j Cu Fe Pb Ni Si Na Zn
L e IR CTDRRSY - ot B e G el e

" Allied ChemicalDltrot7 X x x x x x

+ British (BNFL)3¥ fus x X x  x- x
- Eldorado Nuclear " X x x x x x
“ French (Comhurex) i2sgs o7l X' -x X x x
 Kerr-McGee'/ 5l Bam (av guv X X x x x - x

: : ,‘;I;‘?“\_ .';:‘.4.'-‘.! i I R et
Réactor Returns

French (Cogema) =~ '~ X x X X X X X X

ORGDP Product .. .. o x x ox x x - x x

Table 8 1s a fourteen-year summary of the results of natural feed speci-
fication analyses by yeatr and vendor for CY¥s 1969-1982., The average level
of results -and the percentage of samples with observed values are indicated
in the table. Table 9 is a similar tabluation for reactor return feed.
Chlorine is observed in virtually evefy sample. Mo, nonvolatile fluoride,
and 81 are observed in most of the samples. Transuranic alpha and 2320 are
observed in most reactor return samples, with 232y often approaching specif-
ication lévels. B .

R
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SPECIFICATION ANALYSES

The following tables provide information concerning the required
measurements, specification levels, units and basis of results, the number
of samples analyzed, the arithmetic average of observed results (less than
values are excluded from averages), the range of results, and the number of
results exceeding specification for each measurement. :

The following is a list of included tables for CY 1982. Similar tables
are 1isted in the appendix for CYs 1969—1973.

itu

:r—

;. ::” Table Number Material Source

Natpral'Feed'

Y7100 . 7. Allied Chemical (USA)

R B! Y 7 BNFL (British)
12 Comhurex (French)
3 0 . . Eldorado Nuclear (Canadian)

14 .. Kerr-McGee (USA)

Reactor Return Feed

15 ‘ Cogema (French)

ORGDP Product

16 -~ - - .- - ORGDP (USA)
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3.

' SUPPLEMENTAL ANALYSES FOR CY 1982

- The following tables provide .a summary of results of nonvolatile
metallic impurities in natural feed, reactor return feed, and ORGDP pro-
duct. All results were obtained from carrier distillation/emmission

"spectroscopy (quantoiieter), except Dy, Gd Sm, Te, and Th,' The ="
following tables are included: .

Table Number A Material Source

Natufal Feed

| Allied Chemical (usa)

17 L
18 .. BNFL (British) '
19 ‘,;ff, Comhurex (French)
) 20 e ‘Eldorado Nuclear (Canadian)
21 e Kerr-McGee (USA) :
Reaéfﬁr Returns , e
22 - Cogema (French)
ORGDP Product’ : E o i
23 YUY omepe (usa) T

- Joee RN

_ The tables include the measured units and basis for results, the
number of samples, the arithmetic average (1ess than values are excluded
in averages), and the rangg of results.




Table 17

Supplemental Anal
CY 1982

36

ysgsﬁfor Allied ghem;cal‘Natural Feed, .

o Sa el T aaE JEL3eY e ke . B Number of o ‘ .
Measurementcl)zif Units ~. Basis-:- Samples 2 .Average Range
Aluminum | “oppm Y74 Ut T 43(1) 2 {2-2
Antimony PPm U 43 <5 All <5
Barium ppm U 43(1) 1 <1-1
Beryllium . __ =" ' ppm VU 43 . <0.2 A1l <0.2
Bismuth Ppm u 43 <1 A1l <1
Boron PPM U 43 "<0.1 All <0.1
Cadmium L Ui, 43 <0.1 A1l <0.1
Calcium o U - 43(4) 3.0 {2=4
Chromium WL 4301 10 <2-10
Cobalt . JUL 8 I <1-1
Copper -’ U. .« 43(36) 12.3 <2-50
Iron v 43(10) 11.5 <5-20
Lead U 43(35) 3.3 {2-~5
Lithium U 43 <2- All <2
Magnesium U oppmiITER I greyal 43 <2 All .<2
Manganese oppm- U 43 <2 All <2

" Molybdenum - ppm-. . U ‘ 43 TR & S All <2
Nickel PPM (ipy, Dipmer 43(39) 22.4 <2-80
Phosphorus Sppm U 43 <40 All <40
Silicon coppm . U 43(5) 4.2 <2-7
Sodium, 5o PP e Uiy 5oy, 43(4) 3.8 <2-5

. Tin. . iy ;“;‘;;,,Ppm;:z¢;;-,_{} ;U_;:-@ - 43 <2 All <2
Vanadium PPM LU 43 _ <2 All <2
Zine ppm. L1 43 <20 All <20

(1) A11 analyées by Quéntometer spéctrochemistry.

. (2) The numbers in parentheses reflect the number of aﬁalyses in averages.

- Only gquantified. results u
excluded. s -

sed. in averages, l.e., "less than" results are
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Table 18. Supplemental Analyses for BNFL (British) Natural Feed'

CY 1982
. o L - Number of T

Measurement (1) " Units - BssisM~~ISamples(2)m.. Average.... Range
Aluminum ‘ ppm U 10 R ¢ All <2
Ant {mony : ppm U 10 &5 All <5°
Barium . . ppm U 10 LK1 AL 4
Beryllium ..  ppm U 10 T <0.2 All <0.2
Bismuth . . ppm ..U 10 RIS All <1
Boron ' ..  ppm U. - 10 L 0.1 A1l <0.1
Cadmitm ., ppm U 10 <0.1 All <0.1
Calcium . ppm U . 10¢3) ~ 3.0 - (2=
Chromium - . ppm ‘U 10 . <2 A1l <2
Cobalt - . . ppm ... U 10 o <1 All <1
Copper. ~ . ppm O 10¢9) - . 8.7 . <2-15
Iron .. - ppm U 10 &5 All <5
Lead . ppm ‘v 10(2) 3.0 <2-3
Lithium " ppm U o <2 A1l <2
Magnesium = = . - ppm - 10 - <2 A1l <2

' Manganese -« ppm .U 10 ... K2 . All <2
Molybdenum .  ppm ... U 10 R ¢ TOAlLY <2
Nickel . . ppm T U o lo(8) 18.5  <2-70 .
Phosphorus ~~ "~ ppm =~ U — — 10 - S K40 A1 <40 -
Silicon - ppm U 10(1) 10 . <2-10
Sodium: . ppm LU 10 L <2 All <2
Tin . . . ppm . .U 10 RS ¢ ALl <2
Vanadium . ppm U 10 <2 A1l <2
Zine- - o i L PP e U 10CL). Sl 30 <20-30

(1) All analyses by. Quantometer spectrochemistry. _ [“{**”L
(2) The numbers in parentheses ‘reflect the number of analyses in averages.
Only quantified results used in averages, i.e.; "less than" results are

excluded.
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Table 19. Supplemental Analyses for éoﬁhurex (French) Natural Feed,
't CY 1982 . B '

PR JRp— \_..__.&.‘...‘“._._W...._.. » ,r,...r._:..”:.“:_.., —— Number Df e aae e - . - e
Measurement (1) ‘Units~  Basi Samples(?) _ Average Range

o

Aluminum = == ~"ppm v - Uc oo 36 o <2 - . A11 <2
Antimony ppm U ' 36 &5 All <5
Barium S ppm - U . 36 B <1 CA1l <1
Beryllium " ppm U 36 T <0.2 All <0.2
Bismuth 7). ppm i 36 - - <1 A1l <1
Boron . S PPm U 36 40,1 All <0.1
Cadmium  * ° ppm ‘U 36 K01 All <D.1
Caleium " ppm . .. U 36(1) 4 2-4
Chromfum .. pPm U 3% <2 All <2
Cobalt " ppm U 36 IR All <1
Copper -T.oppm LU 36¢35) " 13.0 "<2~30
Iron . ppm Tl U. 36(1) 10 <5~10
Lead - . ppm ., U 36(1) T 4 <2-4 -
Lithium - Cloppm MU 36 L g2 All <2
Magnesium ..  ppm U 36 e K20 ALl <2
Manganese (.. ppm .U .36 K2 All <2
- Molybdenum - - w. ppm ;, ' 36 E {2 A1l <2-
Nickel ' 1. ppm . B 36(34) - 19.4 7 <2-50°
Phosphorus ;! ppm {807y 36 7 <40 A1l <40
Silicon " ppm .. \U 36 K2 ©AlL <2
T

Sedfum/ T ppm U 36(1) T 10 <2-10
Tin 7 N0 ppm LT 36 T <2 All <2
Vanadium: ~.. bppm o 36 e L2 All <2
2Zimnc?l. 0 T ppm ..U 36 T K2 All <2~

‘(iTwﬁifaﬁﬁéi§§éEmhgmﬁﬁéﬁEBﬁﬁﬁﬁf‘EﬁéEEf&chgmis£i§:fffffifh“"f"'
o gz) Thehnumhgts in E%ggnghéﬁgsh;gfxegtlthelnumbe:‘of'aqalyses in averages.
i, Only ‘quadtified fesultsueéd in averages, l.e.; "less than” results are

DO EUET YV

T EEUT Y
excluded, ™ *©*7

o By
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Table 20, Supplenental An&leeé‘fbr-Eidoradé Nddleaf Natural Feed,

CY 1982
T L 5 - Number of Ce

Measurement (1) Units - Basis-— Samples(2)... Average - Range
Aluminum 37 ppm U 84 <2 All <2
Antimony ‘ ppm - u 84 <5 All <5

. Barium R ppa i 84(2) 1.0 <1-1
Beryllium e ppm U 84 <0.2 - A1l <0.2
Bismuth e ppm I (] 84 <1 All <1
Boron . ppm.... U 84 <0.1 All <0.1
Cadmium L ppm . .., U 84 _ <0.1 All <0.1
Calcium » ppm ;... U 84(15) 2.9 <2-6
Chromium - ppm ;.. U 84(3) -~ 3.0 {2-4
Cobalt . ppm_ ., U 84(3) 2.0 {2-3
Copper . ppm .. - U 84(73) 18.1 <2-55
Iren o ppm. - - U 84(16) 16.1 <5-35
Lead . ppm v 84(8) 4o <2-8
Lithium © ppm g 84 <2 . All K2
Magnesium - ppm u 84 <2 ALY <2
Manganese h ppm U 84 <2 All <2
Molybdenum _ - ppm. ... U 84 s <2 All <2
Nickel - ppm- .. U 84(74) 23.5  <2-80
Phosphorus . . ppm . . U 84 <40 © T A1l <40
Silicon o .ppm. . U 84(5) 11.4 <{2-25
Sodium : ppm - - U 84(6) 5.0 <210
Tin . ppm .. U 84 k2 ALL <2
Vanadium ce. - ppm .. U - 84 ¢ ] T A1l <2
Zine ~v e e PPM e LU e Bho_ 420 A1l <20

excluded.

~ (1) All analyses bj_QuéﬁﬁSﬁéfgg spectrochamiégry:? e
<7 (2) The numbers in parentheses reflect the number of analyses in averages.
~—— Only quantified results used in averages, i.e.,

"less than" results are---
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Table 21. Supplemental Analyses for Kerr-McGee Natural Feed
" CY 1982 . .

o e R s s e e Nmber Of S e e e .
Measurement(l) vUnits i " Basis Samples ‘ Average Range
Aluminum -~~~ 7= ppm—-we—s Poowen o 221(2) - 2.5~ <23 -
Antimony.. Ny PPM U 221 S <5 All <5
Barium ‘j' Ppm Y o 221(1) 1 " <1-1
Beryllium ' ppm T 221 - <0.2 All <0.2
Bismuth - ppm’ T 221. <1 All <1 .
Boron | . 7 ppm U 221 <0.1 A1l <0.1
Cadmium o ppm U 221(1) 0.4 <0.1-0.4
Calcium = “°"  ppm,. "7 221(42) "+ 5.6 {2-15
Chromium T ppm '° YO S 221(14) 4.3 <2~-10"
Cobalt e oppm iU U L 221(5) 2.2 S K2-3 -
Copper L ppm 27 T o 221(197) © 16.4 <2-90
Iron .. LT ppm (T U 221(20) 9.0 <5-20
Lead . e ppm . [T U C221(12) 3.0 - <2-5 "
Lithium 3 ppm 777 p c221 <2 A1l <2
Magnesium .° . " ppm U 221 <2 All <2
Manganese (. ppm . U 221 <2 All <2
Molybdenum .. 7 ppm ;}U - 221 <2 All‘(%
Nickel - ea;;},' ppm(gfjf;_ﬂ : . 221(193) " 23.4 <2-90
Phosphorus EEQ{} ppm iF U 221 T <40 _All <4O
Silicon . "7 ppm . TD 221(8) " 4.1 <2-9
Sod{um “wier Pem 2D C221(9) > 3.1 <2-3
Tin . ° ';$: ppm -t U 221 S <2 All <2
Vanadlum ' -:$, PP e U o221 <2 All <2
Zinc ' © . =7 ppm i 221 HY <20 A1l <20

(1) Al analyses by Quantometer spectroehemistry.‘ B

(2) The numbers, in parentheses reflect the number of analyses in averages.

. Only quantified results used in averages, i e., "1ess than

excluded.vﬂ

ctl._du.r-i-

R Pl ST

results are
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Tahle 22. Supplemental Analyses for Pnpema (Frenrh) Reactor Returns
. cY 1982 .

- Number of -

Measurement (1) Units Basis . Samplesﬁz) Average ' Range
Alunminum ﬂ‘ ppm U 29 . <2 All <2
Autimony . ppm U. 29 . . <5 . All &5
Barium- L ppm U - 29 TJH: - <1 A1l <1
Beryllium . .. ~  ppm U 29 . <0.2 All <0.2
" Bismuth o ppm. . .- U 29 .. <1 All <1
~ Boron, . - ppm . . U 29 . - <0.1 . A1l <0.2
. Cadmium . ppm . . U 29 <0.1 . All <0.1
" Calcium ;. ppm.. U 29(1)y.. . 2 S <L2=2.
_ Chromium . ppm . . U 29(8).-. 3.1 <2-7 ,
-~ Cobalt ™ = - ppm U 29 LY <2 ... ALl <2
~ Copper .. ppm U 29. 16.2 . . 3.76
" Dysprosium . - . ppm. . U 29 . <0.2 All <0.2 .
Gadolinium. - ppm U 29 _., 0.2 A1l <0.2
Iron . - - " ppm U - 29(9). 22.4 .. <5-100
. Lead . - . ppm. U 29(6) . . 3.2 1, <24
Lithium .. ppm U 29 0 <2, All <2
‘Magnesium B ppm’ u 29 . <2 ... All <2
Manganese " .. ppm’ U s29 <2 - A1l <2
~ Molybdenum .. ppm U 29 L. <2 .. A1l <2
", Nickel. ...  ppm . U 29 .. 23.2. . 3-70-
Phosphorus : ppm .- -~ U 29 e <40 - ALl <40
Samarium ~. - ppm U 29 . <0.4 All <0.4
Silicon .. .. ppm U 29(1) S w26~
Sodium - . ppm U 29(1). . 10 <2-10;
‘Technettum . . ppm U 29(25) . 0.041 - <0.005-0.10
" Thorium - - - . ppm U 29 ng- < « ALl <1
Tin - - e ppm T~ 29 L K2 All <2
T Wanadddm TS T ppm T T U ST 29 it € eeentes A11 K2
SZime - o o oppmcoc U e 29 .<20~ . All <20

(1) All analyses by Quantometer spectrochemistry, except Dy, Gd, Sm, Tc,
and Th.

‘ {(2) The numbers in parentheses reflect the number of analyses in averages.

Only quantified results used in averages, i.e., "less than” results are
excluded ‘
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_Téble 23,aiSupplemental_Anai}ses'ﬁo;_ORGDP Product, CY 1982

Rumber of -

R Measurement(l)“f¢ Units-— Basis — Samples(z) Average Range
Aluminum aviy A PPm. - . T . 9 <2 - All 2
SO Antimony—-~w"éj"~"~ ppo - Q.- - S <S5 All {5
Barium - " . ppm i U 9 <1 Al Q1
Beryllium =~ ppm ‘- U 9 <0.2  All <0.2
. Bismuth {‘k Lo ppm 5 U o9 <1 - " All Q1
- Boron e ppm ﬁ: U 9 <0,1 - All <0.1
. Cadwium L ppm 5% U ©9(3) 0.12 <0.1-0.14
Calcfum", ' ppm - U T9(4) -2 T <2-2
Chromium - ppa U 9(1) - 3 <2-3
‘ Cobalt i | S RS | All <1
U T8 L 14 T 7-25
U .9 - <0.2° A1l <0.2
U 9 <0.2 All <0.2
U 9(2) 5.5 7 &5-6
U .9 2 All <2
U L9 <2 All <2
U 9 2 Al <2°
U Y9 <2 ALl <2
U o9 <2 ALl &2
U 9. S 10.6 7 2-35
" Phosphorus’ U 9. <40 v AlL <40
. Samarium U 9 7 £0,.4 All <0.4
: U 9(1)° 2 qe-2
U 9 <2 TAll <2 .
] 9 0.036 0.009-0.130 -
o -9 <1 CAIL 1
U 9 €2 T ALY <2
. 9 - <2 All <2 -
S U 9 <200 - A11 <20

ﬂf(l) A11 analyses by Quantometer spectrochemistry, ‘except Dy, Gd, Gm, Te,

.(2) The “Aumbé s'in parentheses reflect the number of analyses in averages.. .

EEC e EA i 3
L EOTH

54

:‘excluded.ﬁ
' =N

Only quantified results used 1n averages, 1.e.,,n1ess than ' results are .
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A-3
 APPENDIX ..

_ The following tables for specification énalyses'reSults are provided
in this,appendix. , ' : .

: Ce Calendar . :

Table Number - - Year ° - Material Source
Natural Feed . .. .. /% _ &, 00 R . :
Sk A-Lem i 1969 0 Allied Chemical (UsA)

o A=2 TS0 T 1970 -7 Allied Chemical (USA)

S A3 1971 Allied Chemical (USA)
A-4 1972 Allied Chemical (USA)

A5 " Allied Chemical (USA)

il

S A-6 @ BNFL (British)
- ” BNFL (British)
BNFL (British)’
BNFL (British)

e BNFL (British)

Comhurex (French)
Comhurex (French)
Comhurex (French) i
.z, Comhurex (French) -
“Ti Comhurex (French)

. Eldorado Nuclear (Canadian)
- Eldorado Nuclear (Canadian)
o Eldorado Nuclear (Canadian)
. Eldorado Nuclear (Canadian)

- Kerr-McGee (USA)
-+ Kerr~McGee (USA)

: Kerr-McGee (USA).‘V. .
Kerr-McGee (USA) .

... 1970 - BNFL (British)
s ... 19727 BNFL (British)
701973 BNFL (British)
1969 .Cogema (French)
~ 1970 - Cogema (French)
4+ 19720 Cogéma (French)’

f% Cogema (French)

'::; Euro—Chem (Belgian)
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